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(54) Catheter apparatus for medical treatment 



(57) A method including administering a dmg to the 
patient and positioning a catheter adjacent to the tissue 
to be treated by the drug. The tissue may then be stirTH 
ulated using the catheter. The catheter may include one 
or more contacts or optical parts at the distal end if the 



catheter stimulation is by electric energy or by photonic 
energy, respectively. If the catheter includes a passage 
with one or more ports at the distal end of the catheter, 
the drug is administered through the passage. Alterna- 
tively, drugs may be administered systematically or con- 
cunrently with intrathecally administered agents. 
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Description 

CROSS-REFERENCE 

[0001] This application claims priority of Provisional 
Application serial No. 60/225,824 filed August 1 7. 2000. 

BACKGROUND AND SUMMARY QFTHE INVENTION 

[0002] The present invention relates to implanted and 
temporarily implanted catheters and their use in medical 
treatments or procedures. 

[0003] The concept of using catheters for various 
medical procedures is well known. 
[0004] The catheter of the present invention is de- 
signed in one embodiment for use as part of a method 
of repairing a bone or cartilage percutaneously. This 
method includes positioning the catheter adjacent to 
bone or cartilage to be repaired and dispensing a fluid 
through the catheter. The fluid is then activated using 
the catheter. Thefluid may be an adhesive. The catheter 
includes one or more electrodes at the distal end and 
the activation Is by electric energy. Wherein the catheter 
includes an optical channel with one or more ports at 
the distal end, the activation is by photonic energy. 
Wherein the fluid is responsive to light energy of a spe- 
cific wavelengtii, activation of the fluid is with light ener- 
gy of that specific wavelengtii. Wherein the fluid is re- 
sponshfe to heat or cold, activation of the fluid Is with 
heat or cold using in the catheter. The heat may be pro- 
duced by electric or photonic energy. The catheter can 
include an additional optical channel with a port at the 
distal end In the catheter to position using the optical 
channel. 

[0005] Another application of the instant Invention Is 
administration of healing or growth enhancing substanc- 
es and/or treatments. For Instance, the use of electrical 
stimulation to enhance bone growth is well known. 
There are also certain dnjgs and chemicals whteh are 
known to hasten healing and repair of fractured bones. 
This invention provides a unique and novel method of 
positioning a catheter (with optional camera assisted 
placement) of a catheter adjacent to tissues (bone) to 
be treated and administering a combination of stimula- 
tion and drug therapy. 

[0006] It is a further object of the invention that this 
treatment may either be limited in duration such that the 
catheter Is inserted percutaneously for a short period of 
time; of medium duration with an implanted battery and 
limited quantity of dmg or chemical; or long term utilizing 
Intemaliy or extemally powered stimulation circuitry, a 
drug pump, reservoir and port. 
[0007] Advances in catheter technotogy have allowed 
the widespread delivery of drugs for various medical ap- 
pik:atlons. In addition, various fixation means for cathe- 
ters have been developed and successfully utilized to 
eliminate the problem of electrode movement and mi- 
gration. Therefore, it is now possible to develop a cath- 



eter electrode for placement into the human body either 
temporarily or permanently without the problems and 
contplications experienced previously. 
[0008] The present invention provides various leads 

s or catheters to lie along and treat tissue. The electrodes 
on the leads may be various sizes to consen^e tiie bat- 
tery as well as altow a more defined area of stimulation. 
It may also include multiple channels or passages for 
delivery of drugs; themnai or photonic energy. 

10 [0009] The sheath may include a fixing element con- 
figured to fix the catheter in place along the tissue. The 
fixing element may include at least one of the following: 
inflatable balloons, nttinol, tines and the sheatti shape 
itself. 

IS [0010] The sheath may also include a passage ex- 
tending from an inlet at the proximal end of the sheath 
to one or more outlets at the distal end of the sheath. 
The outlets may be located at one or more of the tip of 
the distal end, the area between the electrodes and on 

20 the electrodes. This passage may be used for dispens- 
ing of drugs or otherfluids, for example, adhesive. It may 
also be an optical channel orfor a stiletto be used during 
positioning of the lead. This may be used without fixing 
elements. 

25 [001 1 ] Alternatively, one or more optical channels can 
be provided extending from a port at the proximal end 
of the sheath to a port at tiie distal end of the sheath. 
The port for the optteal channel at the distal end may be 
located at one or more locations Including, but not lim- 

30 ited to, the tip of the distal end, the area between the 
electrodes and on the electrodes. The optical channel 
can provide photonb energy to the tissue as well as 
functioning as a lens for a remote camera to assist In 
proper poslttoning of the catheter and to monitor dis- 

35 pensing of the drug or adhesive. 

[001 2] The catheter of the present invention can also 
be used for a drug treatment method. A method includ- 
ing administering a drug to the patient and positioning 
a catheter adjacent to the tissue to be treated by the 

40 drug. The tissue may then be stimulated using the cath- 
eter. The catheter may include one or more contacts or 
optical paris at the distal end if the catheter stimulation 
is by electric energy or by photonic energy. Respective- 
ly, if the catheter includes a passage with one or more 

^ ports at the distal end of the catheter, the drug Is admin- 
istered through the passage. Altematively, drugs may 
be administered systematically or concun'entty with in- 
trathecally administered agents. 
[0013] The drug administered may be selected to be 

50 responsive to stimulation. Wherein the drug is respon- 
sive to light energy with a specific wavelength, the stim- 
ulation of the tissue is with the light energy of that spe- 
dfk: wavelength using the catheter. Wherein the drug is 
responsive to heat, the tissue is stimulated with heat us- 

55 ing tiie catheter. The heat may be produced by electrical 
energy or photonic energy. The cold may be produced 
by a Peltier effect devk» or other means for example 
gas or liquids. An additional optical channel with a port 
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at the distal end of the catheter may be provided and Is 
used to position the optical channel. 
[0014] It Is a further object of this invention to allow 
various chemical and biochemical substances to be ad- 
ministered Into the human body which may be simulta- 
neously activated by a fomfi of energy using the same 
device (catheter) for administration and a^vation. 
[0015] Other objects, advantages and novel features 
of the present invention will become apparent from the 
following detailed description of the invention when con* 
sidered In conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] Figure 1 Is a perspective view of a catheter 
lead including a passage having an outlet at the tip of 
the electrode and a balloon fixation device. Provision for 
an optional stilet is also shown. 
[0017] Figure 2 Is a perspective view of a catheter 
lead with outlets between the electrodes and a nitinol 
fixation device deployed according to the principles of 
the present invention. 

[0018] Figure 2A shows a cutaway view of the nitinol 
fixation device in position prior to deployment. 
[0019] Figure 3 is a perspective view of a catheter 
lead with a passage having an outiet on the electrode 
and a tine fixation device according to the principles of 
the present Invention. 

[0020] Figure 4 is a perspective view of a catiieter 
lead wherein the passage Is extemal with the sheath ac- 
cording to the principles of the present Invention. 
[0021] Figure 5 is a perspective view of a catheter 
electrode with a passage as well as two optical channels 
according to the principles of the present invention. 
[0022] Figure 6 is a perspective view of a catiieter 
lead with an additional common anode electrode. 
[0023] Figure 7 illustrates a bone or cartilage repair 
according to the principles of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0024] The present invention describes a catheter ca- 
pable of delivering a fluid and stimulating the delivered 
fluki, for example, drugs or which can be used to repair 
tissue or cartilage. 

[0025] A catheter lead capable of stimulation electri- 
cally as well as dispensing fluids is illustrated in Rgures 
1-6. The catheter lead 50 has a sheath 52 with inline 
electrode 54 spaced along at the distal end 56. At the 
proximal end 58, tenninal contacts 59 are connected in- 
ternally to each of the electrodes shown. A passage 60 
Is provided in the sheath 50. In Rgure 1 , an outiet 62 Is 
provided In the tip of the distal end 56 and a balloon 
fixation device 63 is shown. Provision Is also made for 
an optional stilet which is removable and may be used 
to assist in placement of the catheter. Various stilets 61 
of different shapes and characteristics may be used with 



these leads. 

[0026] In Figure 2, the outiet 64 is shown in the space 
between the electrodes 54 and a nitinol fixation device 
65 is shown in the deployed condition. In figure 2A, niti- 
s nol fixation device 65 is shown prior to the deployment 
through opening 53 in sheath 52. In Figure 3, the outlet 
64 is shown in or on the electrode 54 and a tine fixation 
device 67 is shown. 

[0027] Although one fixation is Illustrated on a specific 
10 Figure, any fixation device may be used with any of the 
catheters. Fixation methods may also include devices 
ttiat are actively deployed and/or retracted (for instance 
by a stilet) in addition to the methods shown herein. Al- 
so, the fixation device may be located at any or nfu>re 
IS titan one location or position along the catheter. A fixa- 
tion device should be used where the catheter electrode 
is installed In the intrathecal space. In other uses, the 
catheters may be used without fixation devices. 
[0028] While Figures 1-3 show the passage 60 inter- 
20 nal to the sheath 52, an external delivery 68 may be 
used as shown in Figure 4. 

[0029] The electrode catheter 50 may also include a 
single or pair of optical channels 70 and 72 having out- 
lets or poris In the distal end as illustrated in Figure 5. 

25 The fiberoptic channels and light energy delivered 
through a dear translucent area in the catheter. One of 
tiie channels can provide a source of light to be used as 
a further source of stimulation. The other channel will 
fomi a lens for a camera or other monitoring devices. 

30 The camera can be used In positioning the etec^de or 
distal end. Channel 60 with outlet 64 Is also shown for 
a drug delivery. 

[0030] It should be noted that only a single optical path 
can be used to provide a source of light for a photon 

35 stimulation without the passage 60 or the outlet 64. It 
should also be noted that the passage 60 or extemal 
passage 68 for drug or other fluid delivery may be used 
in combination with the light channel 70 without the elec- 
trodes 54. Although two channels 70, 72 are shown, any 

40 number of channels could be used and could include a 
combination of different types of channels - working 
channels for instruments , optical channels for light or 
camera, stilets etc. 

[0031 ] The lead 50, as illustrated in Figure 6, Is curved 
^ at Its distal end 56 which Includes the electrodes 54. 
Sheath 52 includes a wire extension 57 which includes 
the additional anode electrode 55 and the electrical con- 
tact 59. The curved distal end 56 wraps around the spi- 
nal cord or the nerves. This is another fonm of a fixing 
50 device. The stilet 61 can be Inserted through passage 
60 to maintain the distal end 56 linear until it Is adjacent 
to the nerve or the spinal cord. The passage 60 may 
then be used for fluid delivery. 
[0032] The ele^ode 54 all have a length LI and the 
55 additional electrode 55 has a lengtii L2. Lengtti L2 is 
greater than L1 , at least twice Its length. Thus, for ex- 
ample, if lead LI is two millimeters, the length 12 Is four 
millimeterB. The lengtii L2 may be anywhere between 
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2-4 times the area of the length LI . Also, It should be 
noted that the additional electrode 55 Is spaced by a dis- 
tance D2 from the nearest electrode 54. Where D1 Is 
approximately six millimeters, the distance D2 Is at least 
10 millimeters and can be as much as 20 millimeters. 
With this distance, the electrodes 54 act as a point 
source when used in conjunction with the additional 
electrode 55 of the Increased area. The electrode 54 
may be cathodes with electrode 55, a common anode. 
The difference in surface area of the additional electrode 
55 compared to the other electrodes 54 may be by their 
difference in circumferential dimension. 
[0033] As Illustrated In the Rgure 6, the electrodes 54 
may have 180** circumferential dimension or less com- 
pared to a 360** of the additional electrode 55. Thus, 
their lengths could be the same to achieve the difference 
In surface area. 

[00341 For bone or cartilage repair, the catheter 50, 
for example, that of Figure 5, is positioned adjacent a 
repair area 22 a bone or cartilage 24 as shown in Figure 
7. This may use the aid of a camera or scope using light 
channel 72. A fluid, for example, an adhesive is dis- 
pensed through passage 60 of the catheter to the bone 
or cartilage. The adhesive is then activated using the 
electrode 54 or photonic energy from light channel 70. 
The adhesive is selected such that it is activated upon 
stimulation. This may be by heat, cold, light or electrical 
energy. Surgical adhesives that are activated by a spe- 
cific wavelength of light are well known and used, for 
example. In dentistry. This method Is a percutaneous 
method using the catheter. The bone or cartilage may 
be in the vertebrae or in any part of the skeleton. This 
allows percutaneous repair without suturing or major In- 
cisions. The fluid may also be a drug or chemical which 
promotes healing or growth of bone cartilage or tissue 
with stimulation. 

[0035] The catheter of Figures 1 -6 may also be used 
in a percutaneous dmg treatment method. The drug is 
administered to the patient and the catheter is posi- 
tioned adjacent the tissue to be treated by the drug. The 
tissue is then treated using the catheter. This allows se- 
lec^ve and localized drug treatment with or without stim- 
ulation. Certain compounds change chemically when 
stimulated. Compounds can also be delivered via elec- 
tropheretlc means. 

[0036] The source of stimulation and/or the drugs may 
be external to the body or totally Implantable. The Im- 
plantable system could include a microprocessor, 
pump, port and an external port for refilling the pump or 
selection of a different drug or fluid. 
[0037] The drug may be stimulated by electrical ener- 
gy using the electrodes 54 or by photonic energy using 
the optic channel 70. IHeat may be produced by either 
the electrodes 54 or the optical channel 70. Cold may 
be produced by a Peltier effect chip or other means, for 
example gas or liquids. If the drug is responsh^e to light 
energy of a specific wavelength, the stimulation uses 
light energy of that specific vvavetength. It should be not- 



ed that the application of light or photonic energy to stim- 
ulate tissue with or without dmg treatment may be used 
In any part of the body, for example, the eye, optic nerve, 
auditory nerve, brain, etc. 

5 [0038] Although the present Invention has been de- 
scribed and illustrated in detail, it is to be clearty under- 
stood that the same is by way of illustration and example 
only, and Is not to betaken byway of limitation. The spirit 
and scope of the present invention are to be limited only 

10 by the terms of the appended claims. 



Claims 

^5 1 . A method of dmg treatment comprising: 

administering a dmg to a patient; 
positioning a stimulation catheter adjacent tis- 
sue to be treated by the drug; and 
20 stimulating the tissue using the catheter. 

2. An apparatus for dmg treatment comprising: 

means for administering a drug to a patient; 
25 a stimulatton catheter adapted for positioning 

adjacent tissue to be treated by the dmg; and 
means for stimulating the tissue using the cath- 
eter. 

30 3. The Invention of claim 1 or 2, wherein the catheter 
includes one or more electrodes at the distal end 
and the stimulation is by electric energy. 

4. The invention of claim 1 or 2, wherein the catheter 
3s Includes an optical channel with one or more ports 

at a distal end of the catheter and the stimulation is 
by photonic energy. 

5. The Invention of claim 1 or 2, wherein the catheter 
40 includes a passage with one or more ports at a distal 

end of the catiieter and the dmg is administered 
through the passage. 

6. The invention of claim 1 or 2, wherein the dmg is 
45 administered systemlcally. 

7. The Invention of claim 1 or 2, wherein the dmg ad- 
ministered is selected to be responsive to stimula- 
tion. 

50 

8. The invention of claim 7, wherein the dmg adminis- 
tered is responsive to light energy of a specific wave 
length and including stimulating the tissue with light 
energy of the spedfic wave length using the cathe- 

55 ter. 

9. The Invention of claim 7, wherein the dmg adminis- 
tered is responsive to heat and including stimulating 
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the tissue with heat using the catheter. 

10. The invention of dalm 7, wherein the drug adminis- 
tered Is responsive to coid and inciuding stimulating 
the tissue with coid using the catheter 

11. The invention of cialm 3, wherein the catheter in- 
dudes an optical channel with a port at a distal end 
of the catheter and the catheter is positioned using 
the optical channel. 

12. A method of repairing a bone or cartilage percuta- 
neousty comprising: 

positioning a catheter adjacent bone or carti- 
lage to be repaired; 

dispensing a fluid through the catheter; and 
activating a fluid using the catheter. 

13. An apparatus of repairing a bone or cartilage per- 
cutaneously comprising: 

a catheter adapted for positioning adjacent 
bone or cartilage to be repaired; 
means for dispensing a fluid through the cath- 
eter; and 

means for activating the fluid using the cathe- 
ter. 

14. The invention of daim 12 or 13, wherein the cathe- 
ter Includes one or more electrodes at a distal end 
and the activation is by electric energy. 

15. The invention of daim 12 or 13, wherein the cathe- 
ter indudes an optical channel with one or more 
ports at a distal end of the catheter and the activa- 
tion is by photonic energy. 

16. The invention of claim 12 or 13, wherein the fluid is 
responsive to light energy of a specific wave length 
and including activating the fluid with light energy of 
the specific wave length using the catheter. 

17. The invention of daim 12 or 13, wherein the fluid is 
responsive to heat and Induding activating the ffuid 
with beat using the catheter. 

18. The invention of daim 12 or 13, wherein the fluid is 
responsive to coid and including activating the fluid 
with cold using the catheter. 

19. The Invention of dalm 12 or 13, wherein the cathe- 
ter Indudes an optical channel with a port at a distal 
end of the catheter and tiie catheter is positioned 
using the optical channel. 

20. The invention of daim 12 or 1 3, wherein the fluid is 
an adhesive which adheres to the bone or cartilage. 



21. The invention of claim 12 or 13, wherein the fluid 
enhances bone, cartilage or tissue growtii. 
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